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采用非贵金属催化剂是降低燃料电池成本促其商业化的有效方式。本工作采用高压热解的方法制备了
一种新型的氧还原催化剂：石墨化层包覆碳化铁颗粒及其复合空心球结构。该催化剂表面含有极少量（≤
0.5 at.%）氮原子，并具有典型的石墨化层包覆碳化铁颗粒的纳米结构。通过一系列探索性实验，我们提出
了一种新型的氧还原反应活性位点：即表面碳层保护了内部碳化铁颗粒，而其相互作用提高的了表面碳层
的氧还原活性。该工作为制备高活性高稳定性的氧还原催化剂提供了一条开创性的思路。 
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Nonprecious metal catalysts for the oxygen reduction reaction are the ultimate materials and the foremost 
subject for low-temperature fuel cells. A novel type of catalysts prepared by high-pressure pyrolysis is reported. 
The catalyst is featured by hollow spherical morphologies consisting of uniform iron carbide nanoparticles encased 
by graphitic layers, with little surface nitrogen or metallic functionalities. In acidic media the outer graphitic layers 
stabilize the carbide nanoparticles without depriving them of their catalytic activity towards the oxygen reduction 
reaction (ORR). As a result the catalyst is highly active and stable in both acid and alkaline electrolytes. The 
synthetic approach, the carbide-based catalyst, the structure of the catalysts, and the proposed mechanism open new 
avenues for the development of ORR catalysts.  
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